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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the chip-size package used in micro mounting of the 
integrated circuit which mainly contains solid state image sensors, such as a semiconductor integrated 
circuit, especially CCD, CMOS, a photo detector, and other optoelectric transducers, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] In order to carry a semiconductor integrated circuit (henceforth IC) in a 
device conventionally, as shown in drawing 14 , in order to make easy to solder a chip with the wiring 
substrate 5 of a device, many following mounting approaches have been used. That is, after cutting the 
silicon wafer which completed the semi-conductor production process (dicing) and considering as a 
wafer (IC chip: 101), it contains in the cases 200, such as a ceramic and plastics, the terminal 202 for 
soldering (lead) and electrode lc of IC chip are connected with the metal thin line 203 (wire bonding), 
and the lid 201 of a hermetic seal is pasted up to a case 200 after that. 

[0003] Usually, many also mount ICs, such as a solid state image sensor and a photo detector, by the 
above-mentioned approach, and clear glass etc. is used for the quality of the material of a lid 201 here so 
that it may arrive at the photo detector field on a chip of the beam of light 300 from the outside. 
[0004] 

[Problem(s) to be Solved by the Invention] In recent years, by progress of the design and manufacturing 
technology of IC, altitude integration and low-power-izing of a circuit are attained, and the cellular 
phone of highly efficient information machines and equipment is being attained [ more compactly and ]. 
Naturally, by the above conventional mounting approaches, ratios which cases other than IC chip, a lid, 
and a lead occupy, such as volume and mounting cost, become large relatively, and it has been a 
technical problem to compress these to a limit. 

[0005] In order to solve this technical problem, various micro mounting methods are proposed. For 
example, there is a COG (chip-on glass) method which is stated to JP,1 1-121653,A. Here, as shown in 
drawing 15 , an electrode pattern is prepared in a translucency substrate, and the approach of closing an 
opening, after connecting IC electrode with this is described. Although such structure becomes a 
compact more compared with the conventional example, since it is necessary to prepare the electrode for 
external connection on a translucency substrate, it is not avoided that a flat-surface dimension becomes 
larger than a chip. 

[0006] Next, if the example of the ****** No. 51 197 [ nine to ] official report (shell case: El tea dee) 
shown in drawing 16 is described, an insulating guard plate and the 2nd insulating sheathing film have 
pasted IC chip (die) here, and the contact terminal of a metal membrane linked to the electrode (pad 
section) of a chip is extended on the front face from the end face of an insulating guard plate. 
[0007] In addition, although not illustrated by this official report, it is also possible to pull out a contact 
terminal to a 2nd insulating sheathing film side, and if it does in this way, micro mounting of a solid 
state image sensor and the so-called chip-size package (CSP) will become possible. 
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[0008] However, in the above-mentioned example, since it pastes up with an epoxy resin, IC chip 
containing a solid state image sensor and a transparent insulating guard plate cannot be applied, when 
the micro-lens group for condensing is formed on the solid state image sensor. That is, it is because an 
epoxy resin is filled up with the irregularity of a micro-lens group and reduces the lens effectiveness. 
[0009] This invention was made based on the above-mentioned situation, and aims at realizing the chip- 
size package with which a flat-surface dimension becomes almost the same as that of a chip also with 
the solid state image sensor which has a micro-lens group. 
[0010] 

[Means for Solving the Problem] In order to attain this purpose, in the chip-size package of this 
invention IC chip which has two or more electrodes electrically connected via a solid state image sensor 
and this component, direct, or other circuits on the 1st front face, It consists of members, such as glass, 
Xtal, lithium niobate, and synthetic resin, and/or a translucency substrate constituted by those 
combination. The electrode of said IC chip It is characterized by making it the configuration which 
reaches the electrode pattern on the 2nd front face (end face) of a chip thru/or the 3rd front face (rear 
face) via the electric conduction pattern prepared in the 1st front face of said translucency substrate. 
[001 1] Here, an opening is secured between a solid state image sensor (micro-lens group) and a 
translucency substrate at the same time it prepares an electric conduction pattern in the location which 
faces IC electrode of a translucency substrate front face, and its near, and it places a conductive 
projection thru/or a particle between an electrode and an electric conduction pattern and it connects both 
electrically. 

[0012] In this case, as a gestalt of operation of this invention, it is the periphery of an opening, the end 
face of a chip, and closing the rear face of a chip by the resin of insulation and non-moisture 
permeability still more desirably, and a translucency substrate and a chip are unified firmly and a solid 
state image sensor and a micro-lens group are protected from moisture, corrosive gas, etc. in air. 
Moreover, it is preparing a chip end face and the electrode pattern connected to the electric conduction 
pattern of a translucency substrate still more desirably at the closure resin on the rear face of a chip, and 
it is good to constitute a chip-size package (CSP). 

[0013] In addition, a translucency substrate cannot only remain in protection of a solid state image 
sensor etc., but can constitute a very small and highly efficient optical element module from giving an 
image formation lens function, an optical low pass filter function, and various kinds of other optical 
functions. 

[0014] Although it is also possible to assemble after cutting IC chip from a wafer (dicing), the above- 
mentioned structures are the above IC chip and assembling the whole non-cut wafer more preferably 
partly, and improvement in the productivity of a chip-size package of them is attained. 
[0015] 

[Embodiment of the Invention] (Gestalt of the 1st operation) Drawing 1 explains the 1st operation 
gestalt of this invention concretely. In addition, drawing 1 is a sectional view. Here, a sign 101 is IC 
chip and ICs, such as a solid state image sensor 102, insulator layer lb, Id of protective coats, and 
electrode lc, are formed in the 1st front-face 1 1 side. 

[0016] Moreover, the micro-lens group 103 is formed in the front face of a solid state image sensor 102 
in order to raise condensing effectiveness. On the other hand, the protection-from-light layer 221 and the 
electric conduction pattern 222 are formed in the 1st front face 21 1 of the translucency substrate 201, 
and the image formation lens 230 is formed in the 2nd front face 213. 

[0017] An antireflection film may be prepared in the front face of these translucency substrate or an 
image formation lens if needed. An opening 3 10 is formed between the 1st front face 211 of a 
translucency substrate, and the micro-lens group 103 at the same time the metal projection 223 is formed 
between the electric conduction pattern 222 and electrode lc and it connects both electrically. 
[0018] When the thickness of an opening 310 becomes settled mostly with the dimension of the metal 
projection 223 and a stud bump and a plating bump are used, generally it is about dozens of 
micrometers. By a diagram, although the metal projection 223 was formed in the translucency substrate 
side, contrary to this, you may prepare on IC electrode lc. 



http://www4.ipdl .nci pi .go j p/cgi-bin/tran_web__cgi_ejj e 



2/1/05 



Page 3 of 4 



[0019] A sign 3 is resin of insulation and non-moisture permeability, it fills up with it so that the 
perimeter of an opening 310 may be enclosed, and it protects ICs, such as a solid state image sensor 102, 
from moisture, a corrosive ambient atmosphere, etc. in air. In addition, if inert gas, such as nitrogen, is 
enclosed with the opening 310, IC can be protected more effectively. 

[0020] Resin 3 did not cover a solid state image sensor 102 top, but has covered the second front face 
(end face) 12 and the third front face (rear face) 13 without the break from the 1st front face 1 1 of IC 
chip. Along this resin front face, electrode pattern 2b linked to said electric conduction pattern 222 has 
arrived at even the rear face from the end face of IC chip, and enables connection with this chip-size 
package and circuit board (not shown). 

[0021] In addition, the means used widely can apply soldering, insertion to a socket, adhesion by 
anisotropy electric conduction adhesives, etc. to connection with the circuit board. 
[0022] (Gestalt of the 2nd operation) The 2nd operation gestalt of this invention is shown in drawing 2 . 
In addition, the electric conduction particle 224 is used for connection between the electric conduction 
pattern 222 and electrode lc. Diameters, such as that to which this particle carried out metal plating of 
the particle front face of a metaled particle or resin, can use a dozens of micrometers to about hundreds 
of micrometers thing, and can set up the dimension of an opening 3 10 in the range larger than the 1st 
operation gestalt. 

[0023] (Gestalt of the 3rd operation) The 3rd operation gestalt of this invention is shown in drawing 3 . 
In addition, application of this invention is possible for a solid state image sensor with an unnecessary 
micro-lens group, for example, the line sensor of an one-dimensional array. 

[0024] In that case, it can be filled up with transparence resin 3a between the translucency substrate 201 
and a solid state image sensor 102, and dependability and a mechanical strength can be improved more 
by losing an opening. In addition, as for transparence resin 3a, it is desirable to have the property of heat 
concomitant use ultraviolet curing. Moreover, as long as the translucency substrates 201 are the 
insulating quality of the materials, such as glass, the electric conduction pattern 222 may be directly 
formed in the 1 st front face 211. 

[0025] The production process of the chip-size package in the 1st operation gestalt is shown in drawing 
4 - drawing 13 . Here, along with cutting Rhine le, grooving processing is first performed using cutting 
off wheel 9 etc. from the 1st front face 1 1 of the wafer 1 which finished formation of a solid state image 
sensor, an electrode, a micro-lens group, etc. 

[0026] It is formed in a wafer of this slot, the 2nd front face 12, i.e., chip end face. About 200 
micrometers is appropriate to the width of face of a slot from 100 micrometers in general (see drawing 4 
and drawing 5 ). 

[0027] Apart from this, the insulating and opaque light-shielding film 221 is formed in the 1st front face 
21 1 of the translucency substrates 201, such as glass, by resin printing etc. This light-shielding film is 
prepared in the location which faces cutting Rhine le of a wafer 1, and does not cover a solid state 
image sensor 102. On a light-shielding film 221, the metal projection 223 is further formed for the 
electric conduction pattern 222 on it. [0028] Here, projection 223 is formed according to processes 
currently performed widely, such as stud bump bonding and electrolytic plating, and the arrangement 
corresponds strictly with electrode lc of IC chip. In addition, optoelectronic devices, such as the image 
pick-up lens 230, can also be formed in the front face 213 of the translucency substrate 201 (see drawing 
6). 

[0029] The resin 3 of insulation and non-moisture permeation is carried out with ** so that the electric 
conduction pattern 222 and the metal projection 223 may be covered and a light-shielding film 221 may 
not be overflowed. The heat concomitant use ultraviolet curing adhesives hardened with an 
electromagnetic wave and heat, such as ultraviolet rays, fit this (see drawing 7 ). 
[0030] After positioning a wafer 1 and the translucency substrate 201 so that electrode lc and the metal 
projection 223 may pile each other up, it is stuck by pressure. At this time, by being stuck by pressure, 
irradiating ultraviolet rays 301 etc. from the 213 side of a translucency substrate, resin 3 is immediately 
hardened in the part which disturbed, and does not cover a solid state image sensor 102 from a light- 
shielding film 221. Since non-hardened surplus resin is extruded by the slot, it does not bar contact of 
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electrode lc and the metal projection 223 (see drawing 8 and drawing 9 ). If heat hardening is carried 
out after UV irradiation, the translucency substrate 201 and a wafer 1 will be pasted up firmly, and an 
opening 310 will be formed between micro lenses 103. 

[0031] Means, such as grinding and etching, remove the 3rd front face 13 of a wafer 1, i.e., a rear face, 
and the 2nd front face 12 (slot) is exposed (see drawing 10 ). 

[0032] It is made to apply and harden so that the 3rd front face 13 and 2nd front face 12 from which the 
resin 3 used at said process ( drawing 7 ) and the same resin newly failed to be deleted may be worn 
without a break (see drawing 1 1 ). 

[0033] A hole 4 is opened in resin 3 and the electric conduction pattern 222 is exposed at the pars 
basilaris ossis occipitalis. Hundreds of micrometers of about 100 micrometers and the depth are [ the 
bore of a hole 4 ] desirable. Laser perforation is advantageous to such **** processing (see drawing 
12). 

[0034] The metaled electrode 2 is formed with means, such as electroless deposition, so that the electric 
conduction pattern 222 exposed to the pars basilaris ossis occipitalis of a hole 4 to the resin 3 which is 
wearing the rear face 13 of a wafer may reach (see drawing 13 ). 

[0035] The center line top to which an electrode 2 is finally connected is cut by cutting off wheel (not 
shown) of width of face smaller than the diameter of a hole 4. Now, CSP (chip-size package) of drawing 
I is completed. 
[0036] 

[Effect of the Invention] As stated above, CSP (chip-size package) of this invention is the solid state 
image sensor which has a micro-lens group, can realize wafer level CSP and can attain micro and low- 
cost-izing of a device also in a solid state image sensor. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the 1st operation gestalt of this invention. 

[Drawing 2] It is the sectional view showing the 2nd operation gestalt of this invention. 

[Drawing 3] It is the sectional view showing the 3rd operation gestalt of this invention. 

[Drawing 4] It is a sectional view showing the 1st production process in the 1st operation gestalt of this 

invention. 

[Drawing 5] It is a sectional view showing the 2nd production process in the 1st operation gestalt of this 
invention. 

[Drawing 6] It is a sectional view showing the 3rd production process in the 1st operation gestalt of this 
invention. 

[Drawing 7] It is a sectional view showing the 4th production process in the 1st operation gestalt of this 
invention. 

[Drawing 8] It is a sectional view showing the 5th production process in the 1st operation gestalt of this 
invention. 

[Drawing 9] It is a sectional view showing the 6th production process in the 1st operation gestalt of this 
invention. 

[Drawing 10] It is a sectional view showing the 7th production process in the 1st operation gestalt of this 
invention. 

[Drawing 11] It is a sectional view showing the 8th production process in the 1st operation gestalt of this 
invention. 

[Drawing 12] It is a sectional view showing the 9th production process in the 1st operation gestalt of this 
invention. 

[Drawing 13] It is a sectional view showing the 10th production process in the 1st operation gestalt of 
this invention. 

[Drawing 14] It is the sectional view showing the mounting gestalt of the conventional solid state image 
sensor. 

[Drawing 15] It is the sectional view showing the example of COG (chip-on glass) of a solid state image 
sensor. 

[Drawing 16] It is the sectional view showing the example of CSP (chip-size package). 
[Description of Notations] 

I Wafer 

101 IC Chip 

II 1st Front Face (Front Face) 

12 2nd Front Face (End Face) 

13 3rd Front Face (Rear Face) 
lc IC electrode 

102 Solid State Image Sensor 

103 Micro-Lens Group 
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201 Translucency Substrate 
211 1st Front Face 
213 2nd Front Face 

221 Protection-from-Light Layer 

222 Electric Conduction Pattern 

223 Metal Projection 

224 Electric Conduction Particle 

2 Electrode 

2b Electrode pattern 

3 Insulating Resin 

3 a Transparence resin 

300 Beam of Light 

301 Ultraviolet Rays 



[Translation done ] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] IC chip which has two or more electrodes electrically connected via a solid state image sensor 
and this component, direct, or other circuits on the 1st front face, It consists of members, such as glass, 
Xtal, lithium niobate, and synthetic resin, and/or a translucency substrate constituted by those 
combination. The electrode of said IC chip The chip-size package characterized by making it the 
configuration which reaches the electrode pattern on the 2nd front face (end face) of a chip thru/or the 
3rd front face (rear face) via the electric conduction pattern prepared in the 1st front face of said 
translucency substrate. 

[Claim 2] Said IC electrode and electric conduction pattern of said translucency substrate are a chip-size 
package according to claim 1 characterized by connecting with a metal projection, an electric 
conduction particle, anisotropy electric conduction adhesives, etc. 

[Claim 3] The 2nd front face (end face) thru/or 3rd front face (rear face) of said chip is a chip-size 
package according to claim 2 characterized by being covered by insulating resin. 
[Claim 4] A chip-size package given in any 1 term of claims 1-3 characterized by forming the micro- 
lens group on said solid state image sensor. 

[Claim 5] The chip-size package according to claim 4 characterized by preparing the opening between 
said micro-lens groups and said translucency substrates. 

[Claim 6] The chip-size package according to claim 5 characterized by filling up with insulating 
adhesives the periphery which does not cover the solid state image sensor of said opening. 
[Claim 7] The electrode pattern on the 2nd front face (end face) of said chip thru/or the 3rd front face 
(rear face) is a chip-size package according to claim 3 characterized by being prepared near [ said / 
insulating ] the resin front face. 

[Claim 8] A chip-size package given in any 1 term of claims 1-3 characterized by filling up with 
insulating transparence resin between said translucency substrates and solid state image sensors, and 
claim 7. 

[Claim 9] A chip-size package given in any 1 term of claims 1-8 characterized by forming 
optoelectronic devices, such as an image formation lens, an optical low pass filter, and an infrared cut 
filter, in said translucency substrate. 

[Claim 10] A chip-size package given in any 1 term of claims 1-9 characterized by forming the 
antireflection film in surface some or surface all through which said translucency substrate and the beam 
of light of an optoelectronic device pass. 

[Claim 1 1] Said translucency substrate is the manufacture approach of a chip-size package given in any 
1 term of claims 1-9 which connection immobilization is carried out with the wafer in which two or 
more IC chips were formed, and is characterized by being cut by each IC chip size after that. 



[Translation done.] 
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